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(54) Title of Invention: Fuel cell 
(57) Abstract: (with corrections) 

Problem: To provide a fuel cell of a compact size from which a large current can be drawn 
Means of Solving the Problem: In a fuel cell which uses an ion-conducting polymer as an 
electrolyte layer 2, said electrolyte layer is formed in a wave shape. The cell 1 consists of a 



wave-shaped electrolyte layer 2 and current-collecting bodies 3 a and 3b with surfaces which are 
complementary to the wave shape of the electrolyte layer 2 on either side of this layer; 
furthermore, separators 4a and 4b are disposed outside these current-collecting bodies. When one 
reaction gas (e.g., the fuel gas) flows into the cell on the side of the current-collecting body 3a 
and the other reaction gas (e.g., the oxidizing gas) flows into it on the side of the current- 
collecting body 3b, the fuel gas and the oxidizing gas flow above and below the electrolyte layer 
2, respectively, looking at this layer as the center. Thus, the fuel cell has a structure in which 
different reaction gases necessarily flow on either side of the electrolyte layer 2. 

Scope of Patent Claims: 

1 . A fuel cell, characterized in that, in a fuel cell which uses an ion-conducting polymer as an 
electrolyte layer, said electrolyte layer is formed in a wave shape. 

2. A fuel cell, characterized in that, in a fuel cell in accordance with Claim 1, current- 
collecting bodies are placed on either side of said electrolyte layer, said current-collecting 
bodies have surfaces which are complementary to the wave shape of the electrolyte layer and 
said electrolyte layer maintains its wave shape. 

3. A fuel cell, characterized in that, in a fuel cell in accordance with Claim 1 or Claim 2, 
electrode catalyst layers are placed on both sides of said electrolyte layer and the electrodes 
and the electrolyte layer form an integral structure. 

4. A fuel cell, characterized in that, in a fuel cell in accordance with Claim 1 or Claim 2, the 
electrode catalyst layers are placed on the surfaces of said current-collecting bodies which are 
on their electrolyte layer sides and the electrodes and the current-collecting bodies form 
integral structures. 

Detailed Description of the Invention: 
[0001] 

Technological Field of the Invention: 

This invention concerns a fuel cell; in particular, it concerns a fuel cell of a compact size 
from which a large current can be drawn. 

[0002] 

Prior Art and Problems Which the Invention Seeks to Solve: 

In general, fuel cells comprise a cell which contains an anode and a cathode placed on 
either side of an electrolyte layer, with separators laminated between them. 

[0003] 

The reaction gases consist of a fuel gas and an oxidizing gas; the fuel gas is fed to flow 
channels of the anode-side anode-side separator, while the oxidizing gas is fed to flow channels 
of the cathode-side separator. As a result of feeding the reaction gases in this manner, electrons 
are produced as the electrochemical reaction proceeds and they are drawn off in an external 
circuit, thus producing electrical energy. 



flow above and below the electrolyte layer 2, respectively, looking at this layer as the center. 
Thus, the fuel cell has a structure in which different reaction gases necessarily flow on either side 
of the electrolyte layer 2. 

[0012] 

The current-collecting bodies 3a and 3b must be permeable by the fuel gas or the oxidizing 
gas. It is desirable to use porous substances of a general type, such as carbon, for these current- 
collecting bodies. 

[0013] 

Moreover, electrodes are ordinarily formed on both sides of the electrolyte layer 2. Fig. 2 
shows the layer structure of this electrode-electrolyte integral structure. The electrode-electrolyte 
integral structure 2 has electrode catalyst layers 2b formed on both sides of the electrolyte layer 
2a. Furthermore, the electrodes need not form an integral structure with the electrolyte as in this 
working example; one may also have an electrode-current-collecting-body integral structure on 
the current-collecting body sides, and of course they may also be separate bodies. 

[0014] 

This electrolyte is formed in a wave shape. The term "wave shape" here means a 
continuous surface with high and low parts, e.g., two sides with approximately triangular shapes, 
or ones with rounded apices, or semicircular curves. The ion-conducting polymer which is used 
as the electrolyte layer is one with excellent moldability, and therefore it can be easily made into 
a wave shape. 
[0015] 

This kind of electrolyte layer is supported by the current-collecting bodies on both sides. 
These current-collecting bodies are molded in such a way that they have surfaces which are 
complementary to the wave shape of the aforementioned electrolyte layer. Since this electrolyte 
layer is supported from both sides by these current-collecting layers, it maintains its wave shape. 
Furthermore, the molding of the current-collecting bodies is usually done to match the wave 
shape of the electrolyte layer after it is molded, but one can also mold the current-collecting 
bodies beforehand and then mold the electrolyte layer to match them. 

[0016] 

By using a cell of this kind, it is possible to greatly increase the effective area of the 
electrolyte layer over the (apparent) outer area of the cell. 

[0017] 

This invention was explained above with reference to the attached drawings, but this 
invention is not limited to this example; it can be applied to laminated fuel cells of various forms. 

[0018] 

Effectiveness of the Invention: 

As described above, the fuel cell of this invention uses an ion-conducting polymer as at 
electrolyte layer, and this electrolyte layer is made in a wave shape; therefore, its effective 
surface area is greater than its apparent surface area, and a large current can be drawn from it. 



Simple Explanation of Drawings: 

Fig. 1: A conceptual drawing showing the make-up of the fuel cell of this invention 

Fig. 2: A conceptual drawing showing the layer structure of the electrode-electrolyte integral 
structure used in the fuel cell of this invention 

Explanation of Symbols: 

1 ... cell 

2 ... electrolyte 

3 a, 3b . . . current-collecting bodies 
4a, 4b . . . separators 

2 ... electrode-electrolyte integral structure 

2a . . . electrolyte layer 

2b . . . electrode catalyst layer 



Fig. 1 




Fig. 2 
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